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Subject summary (*P < 0.05, Student T-test)
Subjects
(M:F)
Knees Age
(ragne)
FTA (deg)
(range)
Knee Score
(range)
KAM
(%BW  Ht)
Toe-out
angle (deg)
GRF-med
(%BW)
GRF-ver
(%BW)
Frontal lever
arm (mm)
OA 43 (0:43) 56 73 (57-86) 185.8 (175-202) 52.2 (22-90) 7.0  2.2* 9.9  8.0 9.7  3.2* 131.8  10.1* 8.0  2.1*
Control 12 (2:10) 12 63 (60-82) - - 3.1  1.0 15.2  6.1 4.8  4.1 104.7  12.5 4.7  1.5
Correlation between KAM and variables
FTA Toe-out angle GRF-med GRF-ver Frontal lever arm
R 0.51 0.001 0.35 0.16 0.861
P value < 0.001 0.99 0.008 0.23 < 0.001
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DEVIATIONS IN GAIT METRICS IN PATIENTS WITH CHRONIC ANKLE
INSTABILITY
R. Gigi y, A. Mor z, A. Haim y, E. Luger y, E. Melamed x, Y. Beer k, M. Nof k,
M. Nyska{, A. Elbaz z. yDept. of Orthopedic Surgery, Tel Aviv Sourasky
Med. Ctr., Tel Aviv, Israel; zApos Med. and Sports Technologies, Herzliya,
Israel; xDept. of Orthopedic Surgery, Rambam Med. Ctr., Haifa, Israel,
Haifa, Israel; kDept. of Orthopedic Surgery, Assaf Harofeh Med. Ctr.,
Zeriﬁn, Israel., Zeriﬁn, Israel; {Dept. of Orthopedic Surgery, Meir Med.
Ctr., Kfar-Saba, Israel., Kfar Saba, Israel
Purpose: Gait metric alterations have been reported in patients suf-
fering from chronic ankle instability (CAI). Those studies comprised
relatively small cohorts and their ﬁndings were inconsistent. This study
was undertaken to examine spatiotemporal gait parameters in patients
with CAI and examine the relationship between self-reported disease
severity and the magnitude of gait abnormalities.
Methods: Medical ﬁles of all patients diagnosed as having CAI and
referred to a private treatment center between May 2009 and February
2012were retrieved from the center’s database and evaluated. Inclusion
criteria were the reporting of recurrent ankle sprains, instability, and a
tendency of the ankle to “give way” during sports activities for the past
6months. Age and gender-matched healthy people served as controls.
All participants underwent a spatiotemporal gait analysis on a com-
puterized mat and completed the Short Form (SF)-36 health survey.
Results: Of the 95 eligible patients, 44 fulﬁlled study entry criteria and
were compared to 53 controls. The CAI patients’ walking velocity was
w16% slower, their cadence wasw9% lower, and their step length was
w7% shorter than the controls. Their base of support during walking
wasw43% wider and their single limb support wasw12% shorter than
the controls. Their SF-36 Pain and Physical Function subscales were
signiﬁcantly lower compared to controls (P < 0.05).
Conclusions: These results form a gait proﬁle for patients with CAI.
Signiﬁcant differences with controls were found in most tested spa-
tiotemporal gait parameters, most importantly in the base of support.
These gait alterations may reﬂect strategies for coping with imbalance
and pain. Measurements of gait parameters in combination with self-
evaluation questionnaires are highly useful for assessing disease
severity and for follow-up of individuals diagnosed as having CAI.
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A COMPARISON OF KNEE JOINT BIOMECHANICS DURING FREE GAIT
AND CARTILAGE T2 MAPPING VALUES IN HEALTHY INDIVIDUALS IN
THEIR TWENTIES AND FORTIES
S. Ota y, T. Nakamura z, A. Ando z, A. Fukuyama z, A. Watanabe x,
Y. Tozawa k, K. Hase k, Y. Matsui{. y Seijoh Univ., Tokai, Japan; zNagoya
Univ., Nagoya, Japan; xChiba Univ., Chiba, Japan; k Tokyo Metropolitan
Univ., Hachioji, Japan; {Natl. Ctr. for Geriatrics and Gerontology, Obu,
Japan
Purpose: The aim of the study is to investigate the difference in knee
joint kinematics and kinetics during gait, and T2 mapping values in a
healthy female population between their twenties and forties in order
to obtain the knee motion changes related to early knee OA change.
Methods: Thirty healthy women, 15 in their 20s and 15 in their 40s
participated. A 3-D motion analysis system (Venus 3D; Nobby Tech)
with a 10-camera and a force plate (Accugait; AMTI) was used to obtain
knee joint kinematic and kinetic data. Twenty-ﬁve reﬂective markers (7
mm diameter) were attached at the bony landmarks and skin on the
measurement side of the leg (Fig.1). Kinematics, segment masses and
moments of inertia were used in standard inverse dynamics equations
to calculate external knee joint moments normalized by body weight
and leg length. The ﬁrst and second peak values during the stance phase
were used in the ﬁnal analysis. The tasks were performed barefoot, and
the right or left leg was chosen randomly. Subjects were asked to free
walk (comfortable speed) along a 7-m walkway. The T2 measurements
Fig.2 Knee adduction moment during stance phase
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system (Verio; Siemens). The whole and superﬁcial (half of the whole
cartilage) cartilage in the medial knee joint were assessed. The study
was approved the Ethics Committee, and the nature of the study was
explained to all participants, and written informed consent was
obtained.
Results: The peak knee adduction moment (external) and angle
between the 20s (4.8  10- z  1.9  10 z) and 40s (5.8  10- z  1.7 
10 z) during free gait was not signiﬁcantly different (Fig. 2). Although
the ﬁrst peaks of knee ﬂexionmoment in the 40s (5.7 10- z  1.7 10
z) were signiﬁcantly larger than the values in the 20s (3.2  10- z  2.6
10 z) (Fig. 3, P < 0.05), the knee ﬂexion angle between the 20s and 40s
was not signiﬁcantly different. T2 values of the femoral superﬁcial
cartilage in the 40s (34.0  1.8 msec) were signiﬁcantly higher than the
values in the 20s (32.2  1.4 msec) (P < 0.01). The ﬁrst peak of the knee
ﬂexion moment and the T2 in the 40s were not signiﬁcantly correlated
(r ¼ 0.21).
Conclusions: Knee ﬂexion moments in the 20s were higher than the
moment in the 40s during free gait. Kinematic and kinetic change of the
knee joint during gait due to the ages might start on the sagittal plane.
Although T2 mapping values at the medial superﬁcial femoral cartilage
in the 40s were higher than the values in the 20s, the knee ﬂexion
moment is not related to T2 mapping values of knee joint cartilage. We
could not conclude that the increased knee ﬂexion moment is the
preceding knee kinetic change of the early knee OA from this cross-
sectional study.Fig.1 Marker setĂ
Fig.3 Knee ﬂexion moment during stance phase192
CAN THE KINEMATICS OF THE PELVIS AND THE TRUNK DURING
SINGLE-LEG STANDING PREDICT THE EXTERNAL ADDUCTION
MOMENT OF THE KNEE DURING WALKING?
T. Chiba y,z, M. Yamanaka y, T. Kobayashi y, K. Hori z, M. Yuri z,
Y. Ezawa y, S. Taniguchi y, H. Tohyama y. yHokkaido Univ., Sapporo, Japan;
zHokkaido Univ. Hosp., Sapporo, Japan
Purpose: A high external knee adduction moment (KAM)during
walking is known as one of the risk factors for progression of knee
osteoarthritis (KOA). In the clinical practice, it is important to ﬁnd a
convenient method that can predict a KAM during walking in the KOA
patients. Previous studies showed that the kinematics of the pelvis and
the trunk in the frontal plane affect the KAM during single-leg
standing. However, it remains unknown whether the kinematics of the
pelvis and the trunk during single-leg standing can predict the KAM
during walking. The purpose of the present study was to investigate
the relationship between the kinematics of the trunk and the pelvis
during single-leg standing and the KAM during walking in the healthy
subjects.
Methods: Nine healthy subjects (7 males and 2 females) were
recruited for this study from the local community (age: 24.6  4.3
years, height: 168.2 9 .4 cm, weight: 59.5  5.5 kg). These subjects
performed the gait and the single-leg standing (SLS) trials. In the SLS
trial, subjects stood on two force platforms. The subjects lifted one
lower limb off the force plate ‘as fast as possible’, and held the posture
for 3 seconds. The onset of lift-off point (lift-off onset) was deﬁned as
